Background: Cutaneous melanoma is a skin cancer with low incidence but high mortality rates. The South region of Brazil has the highest death rates by melanoma per 100,000 inhabitants of the country. Little is known about the spatial distribution of this malignancy in southern Brazil. oBjectives: Identify the spatial patterns of deaths from cutaneous melanoma in South region of Brazil, using geoprocessing tools. Methods: This is an ecological and exploratory study of death information by cutaneous melanoma obtained from portal Datasus, for Brazil's southern region, from January 2008 to December 2012. Deaths were separated by gender and rates per 100,000 inhabitants were calculated and used to compile thematic maps, Moran maps and Kernel maps, using TerraView software. It was adopted an alpha = 5%. results: There were data on 2378 deaths from cutaneous melanoma in the study period. High rates were identified in the northern and littoral regions of Rio Grande do Sul; the northeast of Santa Catarina; and west of Paraná -for the total population, with minor differences detected and indicated regarding gender. The global Moran index presented p-values of 0.03, 0.04 and 0.03, respectively, for male, female and overall deaths. All the micro-regions that showed high priority for intervention were detected in the Rio Grande do Sul. conclusion: Spatial clusters of micro-regions with high death rates from cutaneous melanoma in South region of Brazil were identified, serving as an important tool for health managers.
INTRODUCTION
Melanoma is a malignant tumor that occurs due to the atypical transformation of melanocytes, pigmented dendritic cells, arranged in different anatomical locations: skin, eye, epithelial lining of the nasal cavity, oropharynx, anus, vagina and urinary tract. 1, 2 Cutaneous melanoma (CM) is the most frequent (91.2%) and, despite representing only 3% to 4% of malignant skin tumors, it is considered the most serious type, because of its high rates of morbidity and mortality. 1, 2 The past decades presented a dramatic increase in its incidence worldwide, particularly in Caucasians. 1, [3] [4] [5] In this population, melanoma incidence rate increased from 7.5 cases/100,000 inhabitants in 1973 to 21.9 cases/100,000 inhabitants in 2002. 4 Changes in sun exposure habits and people's lifestyle, with more outdoor leisure time and an increased tendency to use less clothes, are considered the main reasons for this occurrence. 5, 6 In Brazil, epidemiological data are scarce. 1 According to estimates from the National Cancer Institute (INCA) in 2014, the incidence of CM would be 2,960 new cases in men and 2,930 new cases in women. The highest estimated rates in men (920 new cases) and women (880 new cases) are found in the South region, possibly due to the population profile of light skin in this region of the country.
In this region, CM is already one of the top 10 cancers with highest estimated incidence for 2014 among women. The main risk factors for the development of CM result from the combination of constitutional/genetic and environmental factors, of which the skin color is the main one. Regarding melanoma mortality in Brazil in 2012, data by region are: 0.26/100,000 inhabitants in the North; 0.35/100,000 inhabitants in the Northeast; 0.90/100,000 inhabitants in the Southeast;
1.74/100,000 inhabitants in the South; and 0.64/100,000 inhabitants in the Midwest.
10,11
The geoprocessing has become a useful tool in public health as it allows observing events in a spatialized form, that is, arranged in space. Therefore, it allows the identification of clusters with greater occurrence of some outcome and the visualization of the distribution of these events by the managers, guiding decision making. [12] [13] [14] [15] Therefore, the objective of this study was to identify spatial patterns of deaths from CM in the South region of Brazil.
METHODS
This is an ecological (based on population data) and explor- 
DISCUSSION
This study identified different spatial patterns for death rates by CM in South region of Brazil according to male, female and total population. It also allowed identifying micro-regions with high priority for intervention aiming at decreasing these rates.
The importance of using geoprocessing tools has been shown in studies of neonatal mortality, tuberculosis and pneumonia, among others, and more recently also on cutaneous melanoma with data from the state of São Paulo. [12] [13] [14] [15] Despite representing only 3% to 4% of skin cancers in Brazil, CM is responsible for over 75% of deaths and is a matter of great importance to the national public health, making imperative the recognition of areas with the highest occurrence and death rates, which would require major interventions.
17-19
The South Region was chosen due to a higher prevalence of deaths per 100,000 inhabitants (1.74) compared to other Brazilian regions, such as Southeast and Northeast. This rate is close to European standards (Central Europe), in which the mortality rate is approximately 2.6 among men and 1.6 among women. 5, 10, 11 In the study period, data of 2,378 deaths from CM were obtained, of which 58.4% referred to male gender. The highest death rates observed in this gender agreed with the national and international literature, which points out male gender as a bad prognostic factor for this tumor. [20] [21] [22] [23] [24] [25] Behavioral differences between genders (self-examination, medical care demand), detection and late CM diagnosis among men in addition to the genetic characteristics of each gender can justify this occurrence.
The spatial distribution of mortality is difficult to compare given the scarcity of similar studies.
The highest mortality rates occurred in micro-regions with predominance of light-skinned population (north of Rio Grande do
Sul and east and west of Santa Catarina), agreeing with Borges et al. 
CONCLUSION
This study allowed identifying spatial clusters of micro-regions with high CM mortality rates in the South region of Brazil, being an important subsidy to health managers in planning interventions that enable changing this situation in future studies.q
